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A B S T R A C T
Objective: UK National Institute of Clinical Excellence (NICE) guidelines on surgical management of otitis
media with effusion (OME) in children call for an initial 3 month period of observation, with ventilation
tube (VT) insertion considered for children with persistent bilateral OME with a hearing level in better
ear of 25–30 dB HL or worse (‘‘core criteria’’), or for children not meeting those audiologic criteria but
when OME has signiﬁcant impact on developmental, social or educational status (exceptional
circumstances). We aimed to establish whether guidelines are followed and whether they have changed
clinical practice.
Methods: Retrospective case-notes review in ﬁve different centres, analysing practice in accordance
with guidelines in all children having ﬁrst VT insertion before (July–December 06) and after (July–
December 08) guidelines introduction.
Results: Records of 319 children were studied, 173 before and 146 after guidelines introduction. There
were no signiﬁcant differences in practice according to guidelines before and after their introduction
with respect to having 2 audiograms 3 months apart (57.8 vs. 54.8%), OME persisting at least 3 months
(94.8 vs. 92.5%), or fulﬁlment of the 25 dB audiometric criteria (68.2 vs. 61.0%). Practice in accordance
with the core criteria fell signiﬁcantly from 43.9 to 32.2% (Chi squared p = 0.032). However, if the
exceptional cases were included there was no signiﬁcant difference (85.5 vs. 87.0%), as the proportion of
exceptional cases rose from 48.3 to 62.2% (Chi squared p = 0.021).
Conclusion: This study shows that 87.0% of children have VTs inserted in accordance with NICE
guidelines providing exceptional cases are included, but only 32.2% comply with the core criteria. A
signiﬁcant number have surgery due to the invoking of exceptional criteria, suggesting that clinicians are
personalising the treatment to each individual child.
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Otitis media with effusion (OME, glue ear) is the commonest
cause of hearing impairment in children in the developed world with* Corresponding author at: Division of Otorhinolaryngology Head & Neck
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Open access under CC BY-NC-ND license.prevalence in the region of 20% [1,2], and up to 80% of children
affected at least temporarily by the age of 10 years. OME is
characterised by the presence of a middle ear effusion in the absence
of symptoms and signs of acute inﬂammation [3]. Although it is
transient in the majority of children, a proportion develop persistent
symptoms that may affect hearing, education, language or behav-
iour [4,5]. If OME persists after a three month period of watchful
waiting, treatment with ventilation tubes (VTs, grommets) or
hearing aids may be considered [4,6]. With most UK parents opting
for surgery VT insertion is one of the commonest surgical procedures
in children [3], with over 30,000 inserted in England each year [7].
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lines on surgical management of OME (CG60) [4] provide detailed
guidance on the management of children younger than 12 years
with suspected OME, covering history-taking, examination, and
audiometric testing, and offering a review of the different
management options. The guidelines, applied to ‘‘newly diagnosed
OME of unknown duration’’, call for an initial 3 month period of
observation, with repeat audiological assessment at the end of the
three month period. At that stage, VT insertion should be
considered for children with persistent bilateral OME with a
hearing level in better ear of 25–30 dB NHL or worse (termed core
criteria in this paper). VT insertion can also be considered in
children not meeting those audiometric criteria but when OME has
signiﬁcant impact on developmental, social or educational status
(termed exceptional circumstances in this paper); this ﬂexibility
allows the treating clinician to personalise the care offered to each
child, focussing on all of the child’s symptoms rather than just a
hearing level. The guidelines state that surgery is not appropriate
for children that have OME only for a short time period or in cases
where OME has little effect on child’s function and development.
Adenoidectomy in uncomplicated OME is not recommended in the
absence of co-present history of frequent upper respiratory tract
infection.
We carried out a multi-centre comparison to establish if NICE
guidelines were being followed, and if they had changed clinical
practice.
2. Methods
A multi-centre case-notes review was undertaken in ﬁve
units: Derbyshire Hospitals NHS Trust, Nottingham University
Hospitals NHS Trust, Royal Free Hampstead NHS Trust London,
Sherwood Forrest Hospitals NHS Trust, and United Lincolnshire
Hospitals NHS Trust (Lincoln County Hospital). The hospitals
were anonymised for purposes of data analysis and randomly
labelled 1–5. The audit ofﬁces in each of the hospitals approved
this audit of clinical practice against the national guidelines.
Practice was examined over a six month period, 1st July–31st
December 2008. The guidelines were published in February
2008, and the study time period chosen therefore allowed over 4
months for guidelines’ implementation, and patients included
would have been listed since guidelines publication. To establish
whether guidelines had changed clinical practice, a six
month period (keeping the time of year the same) prior to
the introduction of the guidelines was also studied (1st July–
31st December 2006), applying the same NICE criteria retro-
spectively.
All children aged less than 12 years having VT insertion were
identiﬁed using the Hospital Information Support System data, and
their medical records reviewed to identify those that had ﬁrst VT
insertion. Children with Down’s syndrome or cleft lip/palate were
excluded (NICE guidelines specify a different management
pathway), as were those having surgery other than VTs alone orTable 1
Practice in accordance with NICE guidelines on OME during the two time periods.
Criterion Pre-guidelines (N = 173) 
2 audiograms  3 months apart 100/173 (57.8%) 
Duration  3 months 164/173 (94.8%) 
Hearing 25 dB NHL or worse in better ear 118/173 (68.2%) 
Fulﬁls core criteria 76/173 (43.9%) 
Fulﬁls core or exceptional criteria 148/173 (85.5%) 
Exceptional cases proportion 72/148 (48.6%) 
Also had Adenoidectomy 37/173 (21.4%) 
Non-OME reason for adenoidectomy 32/37 (86.5%) VTs with adenoidectomy, or those with major comorbidities,
special educational needs or other sensory impairment that may
affect the decision to list for surgery.
The medical records of the included children were studied to
determine whether they were listed for surgery in accordance with
NICE guidelines. The following variables were studied:
(1) The undertaking of two audiograms at least 3 months apart
(2) Fulﬁlment of the audiological criteria of a hearing level of 25 dB
NHL or worse (averaged at 0.5, 1, 2 and 4 kHz) in the better ear,
at time of listing or at the pre-operative audiogram closest to
surgery
(3) Fulﬁlment of both above criteria, which was deemed to
indicate that the child fulﬁlled guideline’s core criteria
(4) Duration of OME of at least 3 months on the basis of history,
irrespective of whether the child had two audiograms or not
(5) Presence of extenuating reasons justifying surgery when the
core criteria were not met. When core criteria were not met, the
clinical notes were reviewed to establish whether there was an
extenuating reason for surgery, typically concerns over speech
or schooling, or recurrent acute otitis media (AOM). The group
of children that either met core criteria or had extenuating
circumstances leading to surgery were deemed to have
complied with guidelines’ broad criteria.
(6) The proportion of those children complying with the broad
criteria that achieved this status due to invoking of the
extenuating circumstances
(7) Number of children having adenoidectomy, and the presence of
non-OME reasons justifying adenoidectomy
Statistical analysis was performed using PASW statistics18.
3. Results
A total of 319 patients were included in the study. Notes of a
further 41 (12.9%) patients could not be obtained despite multiple
searches at different times. The different hospitals (1–5) contrib-
uted 41, 90, 107, 30, and 51 patients, respectively.
Pooled data from all 5 units were used to compare practice in
accordance with the set criteria before and after guidelines were
introduced. During the pre-guidelines period there were 173 cases,
and post-guidelines 146. In three units the number of VTs reduced,
and in two increased after guidelines introduction. The percentage
of boys was 61.4% overall with no signiﬁcant differences between
the two time periods, and the mean age during both time periods
was 4.7 years.
Table 1 compares the two time periods. Practice according with
the ‘‘core criteria’’ has deteriorated by a signiﬁcant amount, from
43.9 to 32.2% (Chi squared p = 0.032). However, there has been no
deterioration in practice in accordance with guidelines if those
children listed for extenuating circumstances were included (85.5
and 87.0%, respectively), but this was achieved by a signiﬁcant rise
in the number of such extenuating cases.Post-guidelines (N = 146) Change pre- to post-guidelines
80/146 (54.8%) #3.0% (p = 0.589)
135/146 (92.5%) #2.3% (p = 0.392)
89/146 (61.0%) #7.2% (p = 0.177)
47/146 (32.2%) #11.7% (p = 0.032)
127/146 (87.0%) "1.5% (p = 0.711)
80/127 (63.0%) "14.4% (p = 0.024)
29/146 (19.9%) #1.5% (p = 0.738)
21/29 (72.4%) #14.1% (p = 0.154)
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Overall, 87.0% of children have VTs inserted in accordance with
NICE guidelines in their broadest sense, although this relies on the
inclusion of children meeting extenuating circumstances that
justiﬁed VT insertion despite that child not fulﬁlling the core
criteria. Only 32.2% of children met the core criteria of two
audiograms 3 months apart with hearing level at 25 dB NHL or
worse, and this proportion appears to be lower now than it was
prior to guidelines’ publication. The signiﬁcant proportion of
children having surgery due to extenuating criteria suggests that
clinicians are personalising the care to each individual child,
focussing on all their symptoms rather than just a hearing level,
and availing themselves of the ﬂexibility within the guidelines that
allow individualised care dependent on the child’s needs.
4.1. Practice in accordance with guidelines
The aim of any guideline [8] is to inform and standardise best
practice. However, whilst guidelines should lead to improved
patient care, this is by no means universal [8–10]. Much OME
literature points to great variations in surgery rates and frequent
non-compliance with existing guidelines.
In Norway in 2002 the odds of surgery for OME or AOM varied 4
fold across different regions [11], and up to 10 fold for AOM across
different countries, with UK having the lowest rate [12]. There was
also a 10 fold variation in VT rates within Ontario in Canada in the
late 1990s [13], this variation being larger than that seen in almost
any other procedure. Within England, the number of VTs inserted
(2007–2010) ranged from 62.1 to 495.1 per 100,000 population, an
eight-fold variation [14].
An American study in 2002 found that >90% of VTs were not
inserted in accordance with guidelines in place at the time, and 81%
were not appropriate according to criteria developed by an expert
panel for the study [15]. Even if children with other conditions that
predispose to a poor developmental outcome, those requiring
other surgery, or those that had previous VTs were excluded, the
number of appropriate VTs was still less than 40%. The number of
VTs in the UK was in the past considered excessive, and guidelines
published in 1992 [16] emphasised the fact that for many children
OME was a temporary phenomenon and watchful waiting should
be the norm for most. The rates of OME surgery in England halved
during the 1990s, and although the guidelines undoubtedly
contributed, there was already an existing downwards trend in
surgery rates [17].
Several possible explanations exist for the variation in surgery
rates, ranging from differences in clinical opinion on diagnosis and
effectiveness of treatment, to parental preferences, and perhaps
ﬁnancial factors. Of course the problem may not be that surgeons
are ignoring the guidelines, it may be that parents and health
professionals feel that the guidelines are over-restrictive and do
not allow personalisation of care to each individual child. NICE
guidelines do make provision for individualised care in those
children that do not meet core criteria but in whom extenuating
circumstances (such as schooling, speech problems or frequent
infections) justify surgery, with the data presented here indicating
that these extenuating circumstances are frequently present when
audiometric criteria for VT insertion are not met. The ﬂexibility
within the guidelines allows treating clinicians to personalise the
care to each child depending on their overall symptoms and needs,
rather than on just the hearing level.
4.2. Duration of OME
OME is a temporary phenomenon in most children. When
discovered on screening of asymptomatic children, it resolves in63% by 3 months and in 88% by 1 year [18]. The NICE guidelines
have taken this into account as treatment is inappropriate for most
children with incidentally discovered, short-term, unilateral or
asymptomatic OME.
The group of children where surgery may be considered are
those with bilateral OME persisting at least 3 months. This group
has a much lower spontaneous resolution rate, only 32% by 1 year
and 49% by 3 years [18,19], with the median duration of OME being
as long as 7.8 years [20].
Although in this study only just over half of children had two
audiograms 3 months apart, the proportion of children that had
OME for 3 months or more was in excess of 90%. This apparent
discrepancy likely arises through a variety of reasons: in some
younger children it may be difﬁcult to obtain two audiograms,
further waiting may be inappropriate for someone that has already
had hearing loss for a year according to parents, and if a child has
already developed speech or schooling problems at ﬁrst presenta-
tion then delays for repeat audiometry may be inappropriate.
4.3. Extenuating circumstances justifying surgery
When faced with a child with OME and speech delay, schooling
problems, or recurrent infections, it is difﬁcult to justify further
delays for repeat audiometry in 3 months, or to not list a child for
surgery if audiometric criteria are not met. Provision is therefore
made for this in the NICE guidelines. Hence, when these
extenuating cases are included with those meeting core criteria,
the proportion of children having surgery in accordance with
guidelines rises to 87.0% in the post-NICE period, compared with
only 32.2% meeting the core criteria of 2 audiograms 3 months
apart with hearing level of 25 dB NHL or worse in the better ear.
Nevertheless, the high number of children having VTs due to
extenuating reasons is surprising. As these cases should, by
deﬁnition, be exceptional, the observation that they form 62.2% of
all children meeting the broader NICE criteria suggests that they
are almost the norm, rather than an exception. The proportion of
children, amongst those meeting broadest listing criteria, that are
having surgery due to extenuating reasons has also risen following
guidelines introduction. This may suggest that surgeons are
working within the guidelines, following the suggested listing
criteria, and documenting any reasons why surgery was recom-
mended in a child that does not fulﬁl the core criteria themselves. It
also suggests that surgeons are personalising the care given to each
individual child not just dependent on audiometry but also on the
basis of other symptoms and the effect on the child overall.
4.4. Adenoidectomy
As about 20–25% of children having VTs will require re-
insertion of tubes within 2 years [21], adenoidectomy as an adjunct
to VT insertion has been investigated by several studies [18,19,21–
27]. A 1992 review in Effective Health Care concluded that adding
adenoidectomy to VTs had a small effect up to 12 months post op
[16], whilst a Cochrane review in 2010 concluded that adenoi-
dectomy has a signiﬁcantly beneﬁcial effect on OME resolution,
although only a small beneﬁt to hearing [28].
In the UK adjuvant adenoidectomy is not recommended in the
absence of persistent and/or frequent upper respiratory tract
symptoms [4]. Whilst American guidelines agree with UK stance in
the case of primary surgery, they recommend that adenoidectomy
is undertaken in conjunction with any revision surgery [29]. The
fact that most children do not require a second set of VTs is used to
argue against adenoidectomy at the ﬁrst procedure. There is a great
variation in the number of children receiving adenoidectomy in
different countries, but on the whole the number of children
having adenoidectomy appears to be reducing [30].
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periods, to establish if there has been a reduction in the number
having adenoidectomy as a result of the guidelines advising against
routine adenoidectomy in new cases of OME. There was no
signiﬁcant difference, suggesting that either most surgeons were
either not performing adenoidectomy at the ﬁrst procedure even
before the guidelines, or that they are continuing to perform
adenoidectomy despite the guidelines. The number of cases where
adenoidectomy was justiﬁed for non-OME reasons fell after
guidelines introduction (86.5–72.4%), but by a non signiﬁcant
amount. Thus, since the guidelines were introduced, in over a
quarter of cases this study failed to ﬁnd justiﬁcation (within OME
guidelines) for adenoidectomy taking place; as this was a
retrospective case-notes review, it may well be that adenoidect-
omy was required, but the reasons why just not documented in the
notes.
4.5. Limitations
This study is limited by its retrospective nature, and the fact
that the documentation in patient’s notes was used for the
database. As would be expected in a study with this methodology,
it is possible that several factors other than the ones documented
in the notes may have inﬂuenced clinical decision making, and
non-verbal communication may have played a role as well. Thus,
the data presented here shows the minimum number of children
that are likely to meet a set criterion, but in reality more children
may well have fulﬁlled the criteria for surgery. There were also a
number of missing case notes, although the authors have no
reasons to suspect that those children would be in any way
systematically different; multiple searches were made for the
notes at different times to try and obtain them, whilst the
exclusion of children with major co-morbidities means that the
missing notes cannot belong to those children attending multiple
appointments for co-morbid conditions, as such children would
not be included in the study anyway.
The study comprised 5 different units, ranging from small
district general hospitals to large teaching hospitals. Although the
results are representative of the overall practice in the ﬁve units
studied, individual hospitals should undertake their own audits to
assess local practice as this study may not be representative of
other individual units. The data here analysed only those children
receiving surgery, and no comment can therefore be made on
practice according to guidelines in those children that were never
listed for surgery. Thus, it would be interesting to also examine
whether surgery was being denied to children that may in fact have
beneﬁted from VTs.
It would also be useful to examine if a longer time period for
guidelines’ implementation affected the results obtained here, as
any change in practice may take several years, or even a generation
of surgeons; as such, this study may have been carried out too soon
for any change in practice to have been noted. On the other hand,
most clinicians keep up with current literature, so that publication
of guidelines is merely a synthesis of existing best practice, and
clinicians already do what the guidelines recommend even before
they are published; thus, the guidelines would not be expected to
alter practice if one uses a period immediately prior to publication
as the baseline.
5. Conclusion
This study shows that 87.0% of children have VTs inserted in
accordance with NICE guidelines providing those children having
extenuating reasons for surgery are included. However, only 32.2%
meet the core criteria of 2 audiograms 3 months apart with hearing
level of 25 dB NHL or worse in the better ear, and a signiﬁcantnumber of children are have surgery due to the invoking of the
exceptional circumstances criteria, suggesting that clinicians are
personalising care to each individual child based on their overall
symptoms and needs. Hospitals should ensure continued practice
within guidelines and improvements by means of regular
departmental audit.
Conﬂict of interest
None.
Funding
None.
References
[1] E.M. Mandel, W.J. Doyle, B. Winther, C.M. Alper, The incidence, prevalence and
burden of OM in unselected children aged 1–8 years followed by weekly otoscopy
through the ‘‘common cold’’ season, Int. J. Pediatr. Otorhinolaryngol. 72 (4) (2008)
491–499.
[2] O. Alho, H. Oja, M. Koivu, M. Sorri, Chronic otitis media with effusion in infancy.
How frequent is it? How does it develop?, Arch. Otolaryngol. Head Neck Surg. 121
(1995) 432–436.
[3] H. Kubba, J.P. Pearson, J.P. Birchall, The aetiology of otitis media with effusion: a
review, Clin. Otolaryngol. Allied Sci. 25 (3) (2000) 181–194.
[4] NICE, National Institute for Health and Clinical Excellence, Surgical Management
of Otitis Media with Effusion, 2008.
[5] A.J. Hall, A.R. Maw, C.D. Steer, Developmental outcomes in early compared with
delayed surgery for glue ear up to age 7 years: a randomised controlled trial, Clin.
Otolaryngol. 34 (2009) 12–20.
[6] J. Lous, M.J. Burton, J. Felding, T. Ovesen, M. Rovers, I. Williamson, Grommets
(ventilation tubes) for hearing loss associated with otitis media with effusion in
children, Cochrane Database Syst. Rev. (1) (2005), Article ID CD001801.
[7] Hospital Episode Statistics. www.hesonline.nhs.uk.
[8] NHS, Centre for Reviews and Dissemination, Implementing clinical guidelines:
can guidelines be used to improve clinical practice? Eff. Health Care 1 (8) (1994)
1–12.
[9] A.D. Oxman, M.A. Thomson, D.A. Davis, B. Haynes, No magic bullets: a systematic
review of 102 trials of interventions to improve professional practice, Can. Med.
Assoc. J. 153 (1995) 1423–1431.
[10] N. Freemantle, E.L. Harvey, F. Wolf, J.M. Grimshaw, R. Grilli, L.A. Bero, Printed
educational materials: effects on professional practice and health care outcomes,
Cochrane Database Syst. Rev. (2) (2000), Article ID CD000172.
[11] G. Karevold, J. Haapkyla, A. Pitka, R. Nafstad, K.J. Kvaerner, Paediatric otitis media
surgery in Norway, Acta Otolaryngol. (Stockh.) 127 (2007) 29–33.
[12] A.G. Schilder, W. Lok, M.M. Rovers, International perspectives on management of
acute otitis media: a qualitative review, Int. J. Pediatr. Otorhinolaryngol. 68 (2004)
29–36.
[13] P. Coyte, R. Croxford, C. Asche, T. To, W. Feldman, J. Friedberg, Physician and
population determinants of rates of middle-ear surgery in Ontario, JAMA 286 (17)
(2001) 2128–2135.
[14] Child and Maternal Health Observatory, Rates of Grommet Surgery Aged 17 and
Under, 2012 http://atlas.chimat.org.uk (accessed 03.05.12).
[15] S. Keyhani, L.C. Kleinman, M. Rothschild, J.M. Bernstein, R. Anderson, M. Chassin,
Overuse of tympanostomy tubes in New York metropolitan area: evidence from
ﬁve hospital cohort, Br. Med. J. 337 (2008) a1607.
[16] NHS, Centre for Reviews and Dissemination, The treatment of persistent glue ear
in children, Eff. Health Care 1 (4) (1992) 1–16.
[17] N. Black, A. Hutchings, Reduction in the use of surgery for glue ear: did national
guidelines have an impact? Qual. Saf. Health Care 11 (2002) 121–124.
[18] R.M. Rosenfeldt, C.D. Bluestone, Evidence-Based Otitis Media, BC Decker Inc.,
Hamilton, 1999.
[19] A.R. Maw, R. Bawden, The long term outcome of secretory otitis media in children
and the effects of surgical treatment: a ten year study, Acta Otorhinolaryngol.
Belg. 48 (1994) 317–324.
[20] R. Maw, R. Bawden, Spontaneous resolution of severe chronic glue ear in children
and the effect of adenoidectomy, tonsillectomy, and insertion of ventilation tubes
(grommets), Br. Med. J. 306 (1993) 756–760.
[21] G.A. Gates, C.A. Avery, T.J. Prihoda, Effectiveness of adenoidectomy and tympa-
nostomy tubes in the treatment of chronic otitis media with effusion, N. Engl. J.
Med. 317 (1987) 1444–1451.
[22] D. Popova, S. Varbanova, T.M. Popov, Comparison between myringotomy and
tympanostomy tubes in combination with adenoidectomy in 3-7-year-old chil-
dren with otitis media with effusion, Int. J. Pediatr. Otorhinolaryngol. 74 (2010)
777–780.
[23] N.A. Black, C.F.B. Sanderson, A.P. Freeland, M.P. Vessey, A randomised controlled
trial of surgery for glue ear, Br. Med. J. 300 (1990) 1551–1556.
[24] M.L. Casselbrant, E.M. Mandel, H.E. Rockette, M. Kurs-Lasky, P.A. Fall, C.D. Blue-
stone, Adenoidectomy for otitis media with effusion in 2–3-year-old children, Int.
J. Pediatr. Otorhinolaryngol. 73 (2009) 1718–1724.
M. Daniel et al. / International Journal of Pediatric Otorhinolaryngology 77 (2013) 54–5858[25] J.H. Dempster, G.G. Browning, S.G. Gatehouse, A randomized study of the surgical
management of children with persistent otitis media with effusion associated
with a hearing impairment, J. Laryngol. Otol. 107 (4) (1993) 284–289.
[26] G.G. Browning, Adjuvant adenoidectomy in persistent bilateral otitis media with
effusion: hearing and revision surgery outcomes through 2 years in the TARGET
randomised trial, Clin. Otolaryngol. 37 (2012) 107–116.
[27] A.L. Kadhim, K. Spilsbury, J.B. Semmens, H.L. Coates, F.J. Lannigan, Adenoidectomy
for middle ear effusion: a study of 50,000 children over 24 years, Laryngoscope
117 (2007) 427–433.[28] M.T.A. van den Aardweg, A.G.M. Schilder, E. Herkert, C.W.B. Boonacker, M.M.
Rovers, Adenoidectomy for otitis media in children (review), Cochrane Database
Syst. Rev. (1) (2010), Article ID CD007810.
[29] R.M. Rosenfeld, L. Culpepper, K.J. Doyle, K.M. Grundfast, A. Hoberman, M.A. Kenna,
et al., Clinical practice guideline: otitis media with effusion, Otolaryngol. Head
Neck Surg. 130 (Suppl. 5) (2004) S95–S118.
[30] J. Haapkyla, G. Karevold, K.J. Kvaerner, A. Pitkaranta, Trends in otitis media
surgery: a decrease in adenoidectomy, Int. J. Pediatr. Otolaryngol. 72 (8)
(2008) 1207–1213.
